To evaluate the effects of two diets on the growth performance and nutrient contents of gulsha, Mystus cavasius was conducted. Growth performance of gulsha was found maximum in rice bran and spirulina feed (treatment T1) and the lowest was observed in commercial feed (treatment T2). Specific growth rate of gulsha was higher in treatment T1 than treatment T2. Treatment T1 had the best proximate composition (moisture 77.28%, ash 3.45%, lipid 4.31% and protein content 15.05%) and nutrient contents (calcium 115.6 mg/100g, phosphorous 166.7 mg/100g, potassium 207.23 mg/100g, magnesium 25.97 mg/100g, iron 1.85 mg/100g and manganese 0.23mg/100g). Therefore, it was found to be better option to produce healthy fish for human consumption.
INTRODUCTION
Mystus cavasius, locally known as 'Gulsha Tengra' or 'Kabashi Tengra' is one of the important silurid catfish and was once available in rivers, oxbow lakes, floodplains, swamps and canals throughout Bangladesh, India, Burma, Sri Lanka, Nepal and Pakistan (Rahman 2005) . It is a favorite fish to the consumers because of its delicious taste, and therefore, has a great demand, fetching high price in the market. This fish withstands harsh environmental conditions, such as low dissolved oxygen concentration, wide range of temperature fluctuations and other poor water conditions. This species is a carnivore, feeding mainly on insect larvae, small fish, crustaceans and debris (Akhteruzzaman et al. 1991) .
In recent years, the natural habitats and breeding grounds of this silurid catfish have been severely degraded as a result of environmental perturbations and man-induced hazards in the aquatic ecosystems. These are: destructive fishing practices, physical reduction in water bodies, siltation, application of pesticides in rice cultivation and release of chemical effluents from industrial plants together with hydrological changes caused by construction of numerous flood control structures. These factors have created a serious problem to their genetic resources and thus the fish became gradually endangered (Akhteruzzaman et al. 1991 , Kohinoor et al. 2009 , Rahman et al. 2013 .
In spite of having large fisheries resources, Bangladesh is facing an acute malnutrition problem due to the shortage of animal protein supply in the diet. Among various production inputs, the choice of fast growing species with desirable aquaculture traits is a pre-requisite for augmenting fish production in culture-based fisheries. Hossain et al. (1998) obtained a production of 3,125kg/ha from polyculture of gulsha (Mystus cavasius) in earthen ponds.
Fish growth at different stages is largely governed by the kind of feeding, feeding frequency, feed intake and its ability to absorb the nutrient. In fish culture, to obtain a balance between rapid fish growth and optimum use of the supplied feed is a major concern. In addition, feeding frequency is an important factor for the survival and growth of fish at the early stage (Hung et al. 2001) . Knowledge of the nutrient composition of important foods is an invaluable tool in understanding the links between food production, nutrient intakes, and in devising policies and programmes such as development of improved production technologies, to ensure that food supply optimally fulfils population nutrient requirements.
Considering all those prospects of demand, gulsha was selected to conduct this research study. Many workers (Akhteruzzaman et al.1991 , Kohinoor et al. 1997 , Hossain et al. 1998 ) have worked on the growth performance and nutrient contents of gulsha collected from various sources all over the world and determined the growth performance and nutrient profile of gulsha. But no study was conducted to observe the growth performance and nutrient contents of gangetic mystus by culture with different supplemented diets. Therefore, the present study was conducted to find out the growth performance by using two types of feed and to compare the growth and nutrient composition of Mystus cavasius reared in different tanks.
MATERIAL AND METHODS
The experiment was undertaken in four small concrete tanks at Zoology Section, Biological Research Division, Bangladesh Council of Scientific and Industrial Research (BCSIR). Two feeds were used in this experiment to determine their effects on growth performance and nutrient contents of gulsha. Two tanks were used for each treatment. Fry of gulsha were collected from Adorsho Hatchery, Treshal, Mymenshing and transported in oxygenated bags with water.
Experimental design: Four small concrete tanks of 10.00 × 6.00 × 2.25 feet were used in experimental system. Each tank was filled in with 650 litre tap water. Each tank was stocked with 265 fingerlings. After transport, the fry were acclimatized for sometimes in clean water. Then fingerlings were released slowly into the tank. No feed was given on first day. From the second day of stocking, feed was given to the tank at a rate of 10% of body weight of the fish. Feed quantity was decreased in every subsequent month by 8, 7 and 6%, respectively. In Treatment 1, rice bran (collected from local market; used directly on the basis of body weight of fish and used twice in a day and spirulina feed (live spirulina cultured at BCSIR, and from that about 3.0 litres was applied each month two times at 15 days interval ) were used while commercial feed was used in Treatment 2.
Physico-chemical parameters:
Physico-chemical parameters were measured at every 7 days interval. Water temperature (ºC) from each tank was measured by using ordinary thermometer. Dissolved oxygen concentration was measured by a dissolved oxygen meter (Model Oxi 3150i, Germany). pH was measured by pH meter (Jenway, Model 3020, United Kingdom).
Growth parameters: Growth of the fish samples were measured after 30 days interval. Lengths of the fingerlings were measured with measuring scale and weight with weighing balance. Twenty samples were measured randomly at a time. After recording length and weight, fingerlings were slowly released into the labeled tank water. Feed were supplied as per experimental design. The tank was also cleaned every month. Growth of the fingerlings was measured consequently four times at the interval of 30 days. Experiment was continued up to 9 months (culture 5 months and 4months analysis).
The following parameters were used to evaluate the growth and measured by using the formulas of Castell and Tiews (1980) Biochemical analysis: Moisture, ash, lipid, protein was determined according to the protocol described by Association of Official Analytical Chemists (AOAC 1995).
Fish sample preparation for minerals analysis: Four fish samples were collected from the four experimental tanks and kept in sealed polypropylene bags at room temperature. The fish was then meshed and 5 gm of meshed wet sample was taken into an oven; dried at 60ºC for 48 hrs and then it was grinded. One gm of dry sample was taken in a beaker and 10 ml of nitric acid was mixed with the sample. The mixer was then put into fume chamber and digested at 80ºC until the solution became clear and added 5 ml perchloric acid. Then the solution was diluted to 50 ml deionized water and was filtered and collected into clean and sterilized plastic bottles for further analysis (Huq and Alam 2005) .
Laboratory assay: Ca, Mg, Fe, Mn and Cu contents of the fish samples were analyzed by using Atomic Absorption Spectrometer (Model No.: AA-7000, Shimadzu, Japan). The phosphorus in the sample was measured with UV/VIS Spectrophotometry. The Potassium in the sample was measured with Flame photometer. Fig. 1 shows the survival rate of gulsha fish cultured for four months with two different treatments. After one month, survival rate was found higher in treatment 1 (95%) than treatment 2 (92.8%). The higher survival rate was observed in treatment T2 (97.35%) and the lower in treatment T1 (96.7%) after four months rearing period. Survival rate depends on several climatic factors including temperature, salinity, DO, light intensity, water current and other various factors such as availability of feed and stocking density etc (Nikolsky ,1963) . Result shows that early stage of gulsha culture rice bran and spirulina are more favorable to fingerlings than commercial feed.
RESULTS AND DISCUSSION

Survival rate (%):
Average daily gain (ADG):
The highest average daily gain (ADG = 0.527) of gulsha fingerling was observed in treatment T1 at fourth month and the lowest value (ADG = 0.001) in Treatment T2 at third month (Fig. 2) . Increased ADG of the fish suggested that the fish were able to regulate osmotic pressure of the body fluid; this was in agreement with suggestions of Nikolsky (1963) , the more the osmo-regulatory adaptation, lesser the difference between the compositions and pressures of the internal fluid of the organism and its external environment. Moreover, ADG value relies on size of fish, sex, age and physiological condition.
Specific growth rate (SGR):
The highest specific growth rate (SGR = 3.396) of gulsha fingerling was observed in treatment T2 at first month. During the three months of rearing period the SGR was also observed lowest (SGR = 0.160) in treatment T2 (Fig. 3) .
The maximum value of SGR found at T2 at first month during rearing period of gulsha fingerlings while the minimum value was found at T1 at third month. This finding is in conformity with Medawars (1945) fifth law "the specific growth rate declines more and more slowly as the organism increases in age" at the various conditions. Minot (1990) reported that the specific growth rate is the highest for most of the animals early in life and then it typically decreases with increasing age, becoming zero in some animals. 
Condition factor (K):
Condition factor (K) of gulsha fingerlings was the highest (K = 0.938) in treatment T1 at fourth month and the lowest (K = 0.606) value was found in treatment T2 at the beginning of the experiment (Fig. 4) . Condition factor (K) showed the less variation and good performance at T1. In T1 the K value (K = 0.9381) was higher than treatment T2. Berra (1981) observed K value nearly 1.0 in Anabas testudineus. Rahman et al. (1997) studied on the survival and growth of cat fish with selected supplemental feeds and found that the values of condition factor varied from 0.51 -0.80.
Feed conversion ratio (FCR):
The highest value (FCR = 0.964 ± 0.217) was observed in treatment T2 at third month. During the rearing period the lowest value was observed (FCR = 0.75 ± 0.539)) in Treatment T2 at first month (Fig. 5) . In this study, feed conversion ratio (FCR) of gulsha fingerlings was different at the two treatments. Moreover, the highest value of FCR was found at treatment T2 and the lowest one at T1. The efficiency of FCR depends on many factors but the best response is probably strongly related to optimize the environment. The growth rate, feed intake and feed conversion efficiency was found the highest values at treatment T2.
Proximate analysis: Table 1 shows the proximate composition (moisture, ash, lipid and protein) of cultured gulsha fish at fourth month. Moisture content: Percentage of moisture in gulsha fish with different kinds of feeds depicted in Table 1 . It was observed that moisture content in gulsha fingerlings fed with commercial feed was higher 78.69% at the treatment T2.
The moisture content of fingerlings fed with rice bran and spirulina was 77.28%. Stansby (1963) reported that moisture content for fresh water fish was to be in the range of 72.1 -83.6 %, with a mean of 77.64% and this study also observed similar results. Rubbi et al. (1987) investigated that the moisture content for 27 species of fresh water fish, where moisture content was found to be in the range of 72.18 -83.65% which is also similar to the present study. Desrosier (1977) reported that general fish contains 70 -80% moisture. Moisture content of fish depends on some factors such as seasons, sex, age etc. Thus, moisture content in present study is in a good agreement with the values reported in all these previous studies.
Ash content: Table 1 shows the ash content, (Mean ± SEM) in gulsha fish cultured for four months with two different treatments. The higher ash content (3.45%) was found in fish samples fed with the rice bran and spirulina. Whereas, the lower ash content (3.15%) was found in fish samples fed by commercial feed. Ash content was found the highest at T1 and the lowest in T2. Similar observation was made in Banu et al. (1991) .
Lipid content:
The percentage of lipid in gulsha fingerlings fed with different feeds are shown (Table 1) . Lipid content was found to be in the range of (4.61-2.09%). The higher percentage was found in fish fed with rice bran and spirulina (4.31) while the lower percentage was observed in fish fed with commercial feed (2.17). Rubbi et al. (1987) reported that the lipid content of 27 species of freshwater fish in Bangladesh and varied from 0.89 -15.l1%.
Protein content: Percentage of crude protein for gulsha fish is shown in Table  1 . Protein content was found to be in the range of (14.85 -15.05%). The higher protein content was found in T1 (15.05%), while the lower in T2 (14.85%). In a previous study (Dresosier 1977) , protein content in fish was reported to be 13 -20%. Protein content is subjected to the variation of factors such as size, sex, habitat, physiological condition and also season.
Physicochemical parameters: Physicochemical parameters are important to enhance the growth of fish in aquaculture. In this investigation the average temperature of water was recorded (28.75 ± 0.104ºC), the average of dissolved oxygen was (8.15 ±.147 mg/l), the range of pH was (8.23 ± 0.0574). Rahman et al. (2005) observed acceptable temperature (29.2 -31.8ºC) in the experimental ponds for nursing of gulsha fingerlings which is closer to the present study observations.
Minerals (Calcium, potassium phosphorus, Iron, Manganese and magnesium) analysis of fish sample: The higher value of calcium (115.6 mg/100 g of fish) was found in the fingerlings fed with rice bran and spirulina in T1 while the lower value (112.32 mg/100 g of fish) was observed in those fed with commercial feed in T2 (Table 2. ). The higher phosphorus content (166.7 mg/100 g of fish) was found in fingerlings fed with rice bran and spirulina while the fingerlings fed with commercial feed contained the lower phosphorus (161.3 mg/100 g of fish).
The higher potassium content (207.23 mg/100 g of fish) was found in fingerlings fed with rice bran and spirulina while the fingerlings fed with commercial feed contain the lower potassium (205.37 mg/100 g of fish).
The higher magnesium (25.97 mg/100 g of fish) was found in the fingerlings fed with rice bran and spirulina while the lower magnesium (24.15 mg/100 g of fish) was observed in those fed with commercial feed (Table 2 ).
The higher iron content (1.85 mg/100 g of fish) was found in fingerlings fed with commercial feed while the fingerlings fed with rice bran and spirulina contain the lower percentage (1.78 mg/100 g of fish). The higher amount (0.23 mg/100 g of fish) of manganese content was found in fingerlings fed with commercial feed while the fingerlings fed with rice bran and spirulina contain the lower percentage (0.18 mg/100 g of fish). Iron content varied considerably with a range from 1.85 to 1.78 mg/100g. These results show a greater range in iron content compared to a values reported in the global FAO/INFOODS database on fish and shellfish (excluding molluscs) (FAO/INFOODS 2013) . This may be partly attributable to sampling variability, methodological differences in analysis of iron content, or may reflect real differences in the accumulation of iron in this species based on differing environmental conditions. The true nature and magnitude of these differences should be further investigated. Overall, the data presented here indicate that this species may contribute significantly to dietary iron intake in Bangladesh which is of high bioavailability as an animal-source food (FAO and WHO 2004) . Manganese content ranged from 0.23 -0.18 mg/100 g and is higher than results reported in FAO/INFOODS 2013, which may be related to water pollution.
Growth performance of gulsha can survive with the different types of physiochemical parameters such as temperature, pH, and DO. From the experiment it was observed that the length and weight of gulsha fish varied with different feeds. The best growth performance was found in rice bran and spirulina. Rice bran and spirulina has the best proximate composition for human nutritional interest and thus it was found to be the better option to produce healthy fish for human consumption.
LITERATURE CITED
